Abstract: Little to no consensus exists on the definition of "engagement" on social media platforms. A myriad of management tools are available to measure behavioral interactions with social media. However, the majority of social media users engage with the content passively, without taking action such as liking or commenting on it. To gain an understanding of how passive engagement with social media is evaluated, this paper examines recent articles on why and how passive engagement is evaluated. Furthermore, we review some recent research proposing new methods for measuring this type of engagement. Most of this research typically evaluates passive engagement in relation to users' drivers and business outcomes. We then present our theoretical model for passive user engagement with health content on social media. Finally, we outline our plans for the next steps in our research and propose methods that will be used to evaluate the model.
I. INTRODUCTION AND BACKGROUND
The Web offers an ever-increasing number of sites where users can engage in various activities such as shopping, receiving education, contacting family and friends, etc. At the same time, the convergence of mobile and Internet broadband technologies facilitate users' engagement in these activities. Within this context, web developers focus on how to engage users with an application; however, making sure that applications are used is not enough. The experiential and hedonic factors related to people's interaction with technology, like fulfillment, play, and user engagement, must be considered.
According to [1] , this phenomenon, called user experience (UX), is a current focus of human computer interaction. UX explores the way interaction with technologies occurs, taking into account the impact of human, social and contextual factors on the interaction. The prominence of UX today illustrates how great a role technology plays in people's lives. Separating public from private life is becoming more difficult because of this. However, traditional indicators that measure usability (i.e. effectiveness, efficiency, satisfaction) are no longer appropriate for UX. For example, time spent on a task has different interpretations. In the context of efficiency, it means providing information very quickly whereas in the context of engagement it may indicate an engaged or disoriented user. User engagement (UE) is a better term to use, commonly defined as "a quality of user experience with technology" [2] . UE serves to more accurately capture the nature of today's social media engagement, where users communicate as well as develop and share content through social networks. There seems to be an essential link between UX and UE, but they are not the same. Social media giants like Facebook and LinkedIn want their users to experience powerful engagement. Powerful UE occurs when users consciously fulfil their needs from a particular application, and that application fulfills them with engaging, high quality technology [1] .
O'Brien and Toms [3] propose a model identifying the process of engagement. Starting with the initial point of engagement, it sustains a cycle of connection and disengagement, and finally notes potential reengagement. Each process depends on multiple factors and the varying intensity between the user and the system(s) during an interaction. These elements include attention, aesthetics, interest, challenge, motivation, control, novelty, and feedback, each having factors with different degrees of importance within the model, depending on when they appear. Their variance depends upon the interaction at any given time. This model could be used to predict and improve UX and UE. Without positive user engagement, that considers beauty, emotional investment of both time, challenge, and efficacy, novelty, interaction and feedback, technologies will fail. A user will just click elsewhere. However, user engagement overall is still not clearly defined.
The authors of [1] give the term user engagement three dimensions, that is, "the emotional, cognitive, and behavioral experience of a user with a technological resource that exists, at any point in time and over time" [1] . The holistic nature of user engagement as defined above allows for the possibility of various types of measurement. Many theoretical tools have been developed to measure behavioral engagement. In this work, we focus on how the other two dimensions, the cognitive and emotional, have been measured and consider proposed changes in measurement. It is important to note no one measure is perfect. Many measurements are required to account for the layered nature of user engagement over the three different dimensions. Ideally, measurement would carry across all three types. If this cannot happen, it is vital to use several measurements of the same type to assure reliable and valid data collection [1] . Using psychological measurements that include cognitive and emotional dimensions create more objective data than subjective measurements, where the user characterizes his/her own experience using his/her own words. It is a necessary challenge to find objective phenomena to counteract this subjectivity to provide more reliable data [1] . Although some online behavior metrics can be categorized as objective, this classification may not indicate heightened user engagement. For example, more time spent on a website does not always imply greater interest in its content. Thus, measuring passive engagement with social media content is critical for assessing the content created for the public and designed by institutions as diverse as academia, and marketers.
There are some potential approaches to measure psychological engagement. In [1] , the authors listed a subset of physiological engagement approaches, which interpret user engagement from users' bodily and brain responses. As discussed in [4] , the connection between actions, feelings and thoughts on the one hand and physiological processes on the other are studied in psychophysiology, a branch of physiology. Proposed techniques include cameras for recording user behavior, eye tracking and cursor tracking. These tools measure body and brain responses and functions. The two tracking features, particularly cursor tracking seem to possess the greatest potential in measuring user engagement. However, these approaches can be applied to measure engagement that include a behavioral component. Businesses and non-profit organizations have the similar goal of leveraging social media engagement; however, greater effort is needed in order to measure engagement in a non-profit context, such as health information organizations. Public health professionals and researchers realize that social media can serve as an integral part of public health strategy [5] . To the best of our knowledge, there have been no studies done to measure passive engagement with health content on social media. Identifying purposes and motivations of user participations will provide insights on the present and impact of health information in the space of social media.
In this paper, we focus on passive engagement, considered by some researchers as a particular type of psychological user engagement occurring even when no action is made online. We investigate how it has been measured thus far. We also present a theoretical model of passive user engagement with health content on social media and propose methods to evaluate the model.
II. MOTIVATIONS
Three forms of individuals interactions with UGM (User Generated Media) were proposed by Shao [6] : Consuming, Participation, and Producing. For Shao, consuming occurs when people read or watch web content, but never participate. Participating is a middle level of interaction, such as sharing posts, and ranking content. Producing represents the personal work created and then published on the web, like video, audio, or videos.
However, as prejudices, bias and misunderstandings are prevalent in social media on the Web, it is impossible to clearly understand what a community thinks or feels. The majority of those using this media "lurk" silently, while the small percentage of users with a high number of posts stand on equal ground with those who post only once. For example, Wikipedia's "about" page shows the disturbingly high rate of web participation inequality. With over 32 million unique visitors from the USA alone, the page has only 68,000 active contributors, which is 0.2% of Wikipedia users [7] .
Nielsen proposed a 90-9-1 rule which uses the "participation" term as a contribution percentage to social media and online communities. The rule indicates that user participation with User Generated Content (UGC) in social media are formed in an unbalanced way. As a rule, 90% of users do not contribute at all, but choose to read or observe instead, otherwise known as lurkers. 9% of users comment occasionally, but do not dominate discussion, and the final 1% of users represent the most contributions, frequently commenting, often just minutes after the event happens in real life [7] . Lurking behavior represents an estimated 90% of web-based consumption and is influenced by the content. Therefore, brands and organizations should pay attention to these behaviors which can be called passive engagement. Although this type of user behavior is difficult to observe and to measure, brands and organizations should not ignore lurkers, who may well have a large impact offline. For example, word of mouth is extremely important [7] .
The inequities of web participation play out further as seen in Syrdal's research. Engagement with media content means different things for consumers than it does for marketing practitioners. Consumer characterization of engagement focuses on a positive mindset and feelings, rather than active online behavior. Their behavior such as sharing or liking of content after experiencing this state of mind is unpredictable. A marketer's belief that higher levels of consumer involvement with content automatically leads to higher levels of consumer interaction is false. Social media content engagement is not the same as social media interaction, and the first does not necessarily always lead to the second [8] .
Further support that some observable interactions (online behaviors) made for specific commercial or marketing intentions do not indicate engaging positively with the content are as follows. McCay-Peet and Quan-Haase referred to content manipulation as one negative side of social media engagement. Large amounts of information are available in the form of user reviews and indicators (such as 'likes') allowing for informed decisions regarding trips, online purchases or the consideration of a company's legitimacy. However, people should show caution. There are companies that produce false views as well as exaggerations. The authors questioned how to assess false user engagement [9] .
III. PASSIVE ENGAGEMENT MEASUREMENTS
There are plenty of social media management tools that currently measure active, behavioral interactions within social media, such as Radian6 and Hootsuite. None of these tools can measure this unobservable engagement with content or tap 'the psychological state of mind' of users and their level of engagement simply because they can only measure observable actions. These measurements, however, do not prove that active behaviors, which marketers currently depend on to impact desirable outcomes for their brand or organization, work to achieve corporate goals. It is noteworthy that metrics do not exist to measure an individual state of mind and its potential for powerful influence [8] . Besides, the value of developing psychologically pleasing content for a specific customer base is highly recommended.
Currently, there is no agreed upon measure for this type of engagement. Shao [6] states that three forms of user interactions are driven by different motivations for dealing with UGM as well. Some users want entertainment, others social interaction, and still others self-expression. More recent research by Khan [10] investigated the motivations of both user participation and consumption on YouTube. The study focused on what causes a user to choose specific features on YouTube for participation (i.e. uploading, liking, disliking, commenting) or consumption (i.e. viewing and reading other's comments). This study characterizes each type of action separately and more deeply. For example, users consume YouTube content by watching videos and reading comments. Both activities are entertainment, as they reported. They also are participating by liking or disliking content for the same entertainment purposes or "drivers". Thus, these researched behaviors provide insight for businesses seeking to make the exchange of entertainment value between content views and comments more attractive for new users, as in Sydral's findings [8] . In addition, [8] suggests all these behaviors (liking, sharing, and commenting) should be studied separately. Although they are all interactive, commenting does not impact brand equity and social engagement in the same ways that sharing and liking to do when added as control variables. Furthermore, a conceptual model was developed by [8] that can be used for measuring passive engagement and empirical testing. Hypothesized drivers and outcomes relationships constitute the model. Demonstration drivers of engagement can be done through survey research. Brands and social media marketing practitioners could benefit from these drivers moving them beyond the arena of sharing and liking which are often inadequate. This measure also can be used empirically to verify the relationship between passive engagement with social media content and brand outcomes. For example, authenticity and brand attachment were the two significant engagement drivers in Syrdal's approach, driving up positive word-of-mouth and brand equity outcomes [8] .
IV. THEORETICAL MODEL FOR PASSIVE USER ENGAGEMENT WITH HEALTH CONTENT ON SOCIAL MEDIA
We propose a theoretical model that demonstrates the drivers and barriers of individuals' (patients, families, and caregivers) passive engagement with health information on social media. From health professionals' point of view, it can potentially reflect the understanding of users' engagement and the possibilities of the positive outcomes that will result from a strategy focused on improving health care through messages on social media. The three factors that form our model are as follows.
Active engagement of public health professionals is positively related to passive engagement with health content on social media.
Social media has made access to information easily available, allowing ideas to be exchanged among members of the public without any restrictions from traditional sources. However, this allows for both informing and misinforming the public. Thus, it is recommended that professionals in the public health sector take into consideration the way they deal with these media in addition to finding a way to increase their use of these media by removing personal, professional and institutional obstacles. Raising awareness of certain social media applications concerning practice and research in the public health sector could be an initial strategy targeting the elimination of these barriers [5] .
The degree of influence that social media has as a source of information on a person's decisions regarding, for instance, the formula-breast milk dilemma needs to be explored further. This requires the strategic use of new communication styles and technologies by experts in the field of public health: doctors, government officials and academic researchers. Otherwise, they might find that they are not a part of this dialogue [5] . Public health professionals must play a greater role in the discussion on the drawbacks and benefits of an increased presence on social media regarding important public health issues and as a way to collect new information about users' information needs and concerns [5] . The presence of experts in the field of public health clinical, governmental and academic may positively increase user engagement with health content on social media.
Marketing and advertising from health manufacturers and service providers decreases passive user engagement with
health content on social media. Pharmaceutical companies, biotechnology firms, and manufacturers of medical equipment are increasing their use of social media for marketing purposes: to reach consumers and promote their products and services [11] . Yet, as cited in [11] , consumers have been found by [12] to lose their trust in an organization when it posts about its own drug. This distrust was expressed by users' online comments on the drug, reducing the possibility of people recommending it to family and friends. The direct advertising of health services and products through social media is claimed by other researchers to be connected to inappropriate and excessive use of drugs, more money being spent on high-priced drugs, and possibly putting the health of the public in danger as a result of advertising drugs that may be harmful in individual circumstances [13] . As a result, social media may affect consumers' perceptions of the health care services and products promoted online by pharmaceutical companies and medical equipment manufacturers [11] .
Privacy concerns negatively impact patients' passive
engagement with health content on social media. Patients' concerns about several facets of privacy may decrease passive engagement. Users may not believe that sufficient confidentiality is in place. They do not want their engagement to be noticed or discovered due to the stigma associated with health conditions. Currently, there are no widespread patient privacy consent processes in place for online support groups and other forms of health social media. If provided, consent could increase both passive and active engagement [14] .
This may require effort from clinicians. For example, [15] suggested clinics could set up a system in which the patients must receive invitations to participate in an online group, thereby increasing the chance of confidentiality. This approach would potentially increase clinicians' confidence about using social media as well. They are conscious of the possibility that openly available social media platforms could reveal sensitive patient information. In addition to unethical actions, revealing personal health information could violate privacy laws in certain countries, such as the United States' Health Insurance Portability and Accountability Act (HIPAA) [16] .
In order to evaluate individuals' engagement as related to health outcomes, trust and health promotion are hypothesized to be positive outcomes of engagement with social media content. Engagement with health content on social media enables effective health communication and health promotion strategies. In [17] , researchers found that major health organizations use Twitter in order to disseminate health information. The most prevalent topic in their tweets is delivering health messages to the public. Examples include promoting their organization's events and services and calling for support, such as donations. When done correctly, engaging users passively and actively, can build users' trust in health providers, because positive engagement can communicate trustworthiness. If done incorrectly, however, it can isolate users and decrease their trust in the organizations and their messages. Experience-based information posts on social media engage users, which the credibility and trust of health information online [18] . A study [18] examined cultural differences and how they influence perceptions with respect to online health information seeking, including social network sites. Asians seek and trust expertise-based health information more than logical expertise and rule-based information when making health care decisions.
V. FUTURE WORK
Our future work will involve investigating and developing reliable methods of measuring passive engagement with health content, specifically about chronic disease on Twitter. We assume three important variables that affect passive engagement with health information: professional presence, privacy, and advertising. We intend to conduct a survey. Our target participants will include patients of chronic disease and their caregivers. We will explore to what extent the factors in our model are drivers or barriers to active engagement. The overarching purpose of our survey is to test our proposed hypothesis through self-reported metrics and to discover the most influential factors.
We next intend to conduct an experiment informed by the survey results. Previously, [20] and [21] used this approach in their studies about credibility assessment of information on social media. Our experiment will place users in familiar Twitter contexts and provide a simple mechanism with which to highlight specific features that may influence active engagement. Users will be shown tweets related to the disease as they would appear on a Twitter feed. We will not include comments on the tweets. After reviewing the page, participants will answer a questionnaire concerning their perceptions of the tweets. Participants will be asked whether they would engage with the content.
We will also use a dataset with tweets about chronic disease to measure the level of posting. Tweets revealing users' medical conditions will be analyzed to determine to what extent they discuss stigmatized diseases. We will use the Privacy Detection Approach (2011), which detects whether insurance agencies may be exploiting users that mention certain diseases in their tweets. This threat is taken to the next level when automation takes over. Insurance companies may receive alerts about people with medical conditions and then drive up their premiums or even refuse coverage [22] . Tweets are filtered to include those using I, me, my, we, us, she, her, and his pronouns and exclude retweets. Then, keyword matching modules must be employed to filter different related topics. We will look for tweets containing the words related to a chronic. Next, two binary classification and content analysis are used to identify sensitive tweets and reveal private information using a bag-ofwords mode. Naive Bayes and SVM could used as machine learning algorithms to understand the classification rules [22] .
VI. CONCLUSION No consensus has been reached on what social media "engagement" is, including health information engagement on social media. We discussed the significance of measuring passive engagement with social media and defined approaches used to measure it. We presented our theoretical model for passive user engagement with health information on social media. We will next apply our proposed methods to test and refine our model.
